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DETAILED ACTION 

The amendment filed April 18, 2008, has been received and entered. 
Claims 1, 3-8, 12-16, 34, and 35 are pending and examined on the merits. 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 3-8, and 12-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Calvin (US 5,098,843) in view of Mehta (US 6,122,599) and in light of Torr et al. (US 
6,891,712). 

One of the embodiments taught in the Calvin patent is a continuous flow electroporation 
method wherein cell suspensions are pumped through an electroporation chamber shaped so that 
". . .the high intensity electrical field to which the cells are exposed varies in intensity. . ." 
(column 7, lines 22-34). Figures 5 and 6 demonstrate this embodiment of the Calvin patent. 
Given that the electric field is created by a pair of electrodes shaped to line a venturi passage 
(column 8, lines 4-12 and see 100a and 100b on Figure 6), the electric field generated is 
inherently spatially inhomogeneous. See Torr et al., column 5, lines 31-37, which points out that 
inhomogenieties of electric field lines can be achieved with a system of electrodes with curvature 
to the surfaces. 
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In the practice of continuous flow electroporation in a continuous flow electroporation 
chamber, ". . .a potential of 600 volts DC is maintained by power source. . .on the electrodes 
within the chamber" (column 7, lines 58-62, emphasis added). Since the voltage is maintained at 
600 volts DC, the electric field is substantially constant in magnitude and the electrodes are 
continuously energized while the cell suspensions traverse the electric field. Moreover, Calvin 
even points out that "where continuous flow methodology is practiced, the desired effects of a 
transient high intensity electric pulse are simulated by varying and controlling the flow rates of 
the cell suspension as such suspension travels through an electroporation chamber having a 
venturi shaped passageway including appropriately shaped electrodes impressed with a high 
level of DC voltage" (column 2, lines 61-68, and see also column 8, lines 35-41). Clearly 
electric pulses are not applied to the suspension while it traverses the electroporation chamber as 
the act of sending the suspension through the chamber simulates an electric pulse. Thus, 
limitations recited in instant claims 1 , 2 (electrodes must be coupled to an electric current source 
in order to provide an electric current voltage), 6 (duty cycle must be about 100% in order to 
maintain a potential of 600 volts DC), 7, 8, and 16 are disclosed in Calvin. 

Calvin differs from the claimed invention in that it does not teach the application of AC 
voltage wherein polarity of the electric field is periodically reversed and the electric field is 
established by electrodes coupled to an AC source. 

Mehta teaches an apparatus for analyzing particles suspended in a fluid comprising 
electrodes (abstract) which can be used for electroporation (column 20, lines 30-66). Mehta 
discloses that "Precautions should be taken to avoid polarization of this small electrode. The 
effects of polarization can be reduced by using a high frequency AC voltage rather than DC 
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voltage, or by creating the constricted electrical path for a shorter duration" (column 7, lines 33- 
37). 

At the time the invention was made, it would have been obvious to the person of ordinary 
skill in the art to have substituted DC voltage with AC voltage, thus resulting in an applied 
electric field wherein the polarity is periodically reversed and established from an AC source 
(such as a standard electrical wall outlet). One of ordinary skill in the art would have been 
motivated to do this in order to have avoided electrode polarization. 

Additionally, Calvin differs from the claimed invention in that it does not expressly 
disclose the peak and average power consumptions, AC voltage, and current frequency. 
Nevertheless, the selection of specific suitable peak and average power consumptions, voltages, 
and current frequency, including those claimed, would have been an obvious matter of 
optimization on the part of the artisan of ordinary skill in the art, as the poration of cell 
membranes would have been affected by the applied electric field. Moreover, Calvin teaches 
that "the field strength at which maximum transformation occurs is determined by the cell type 
and the concentration at which the cells are suspended in the transformation buffer" (column 6, 
lines 61-64). 

A holding of obviousness is clearly required. 

Response to Arguments 

Applicant's arguments filed April 18, 2008, have been fully considered but they are not 
persuasive. The applicant argues that the primary reference, Calvin, does not teach effecting 
electroporation while an electric field is substantially constant. In supporting this argument, the 
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applicant cites sections of column 8 of Calvin. However, it is respectfully noted that Calvin 
teaches that ". . .a potential of 600 volts DC is maintained by power source. . .on the electrodes 
within the chamber" (column 7, lines 58-62, emphasis added). Thus, the electric field is 
substantially constant in terms of magnitude, as required by claim 1 . In terms of the cited 
sections of column 8, the electric field strength that falls off greatly is that "impressed upon the 
suspension" (column 8, lines 32-35). The recitation of the electric field magnitude in the instant 
claims is broad, and can be considered the electric field maintained on the electrodes. 
Specifically, the instant claims simply require that the electric field is substantially constant in 
terms of magnitude, not that the electric field impressed on the sample is constant in magnitude. 
Thus, Calvin does not teach away from the claimed invention. 

While the teachings regarding polarization in Mehta are in reference to electrodes to 
distinguish a signal from noise, the teachings can be applied to all types of electrodes serving 
different purposes, including electroporation electrodes. Polarity reversal is indeed taught since 
AC voltages involve polarity reversal. 

In response to applicant's argument that the examiner's conclusion of obviousness is 
based upon improper hindsight reasoning, it must be recognized that any judgment on 
obviousness is in a sense necessarily a reconstruction based upon hindsight reasoning. But so 
long as it takes into account only knowledge which was within the level of ordinary skill at the 
time the claimed invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 
170 USPQ 209 (CCPA 1971). 
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Claims 1, 3-8, and 12-16 are rejected. Claims 34 and 35 are allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SUSAN E. FERNANDEZ whose telephone number is (571)272- 
3444. The examiner can normally be reached on Mon-Fri 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Wityshyn can be reached on (571) 272-0926. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 

like assistance from a USPTO Customer Service Representative or access to the automated 

information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Leon B Lankford/ 

Primary Examiner, Art Unit 165 1 
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